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 Introduction
Thi
s v
oiu
me
inc
iud
es
the
App
end
ice
s t
o t
he
Sci
enc
e A
dvi
sor
y B
oar
d's
i98
2
Ann
uai
Rep
ort
on
Gre
at
Lak
es
res
ear
ch.
The
mai
n
obj
ect
ive
of
thi
s
rev
iew
is
to
det
erm
ine
how
fui
iy
the
exi
sti
ng
res
ear
ch
eff
ort
is
mee
tin
g t
he
re
qu
ir
em
en
ts
of
th
e
19
78
Gr
ea
t
La
ke
s
Wa
te
r
Qu
ai
it
y
Ag
re
em
en
t.
Ba
se
d
on
th
is
rev
iew
the
Boa
rd
rea
che
d
cer
tai
n
con
ciu
sio
ns
reg
ard
ing
res
ear
ch
nee
ds
and
formuiated recommendations.
Cop
ies
of
the
Sci
enc
e A
dvi
sor
y B
oar
d's
198
2 A
nnu
a]
Rep
ort
on
Gre
at
Lak
es
re
se
ar
ch
ma
y
be
ob
ta
in
ed
fr
om
th
e
In
te
rn
at
io
na
]
Jo
in
t
Co
mm
is
si
on
at
th
e
Gr
ea
t
Lakes Regionai Office in Windsor, Ontario, Canada.

 Abbreviations
This list includes abbreviations of all the names and locations used
ACB
ACE
ACRES
AES
AE.SCI.CONS.
AG.CAN.
AINL.ASSOC.
APWA
AQ.TEC.ENV.CON.
ARC
ARG.NAT.LAB
BEAK
BGSU
BRANTFORD P.U.C.
CAN.RES.INST.
CANVIRO
CCIW
CHI.MED.SCH.
CLARK COL.
COMP SC.
COR.PUB.SER.LTD.
COR.U.
CR.INST.SC.
CWR U.
CWS
DAL.U.
DEARBORN
DEPAUL U.
DET.ED.
DFO
DOE
DOF
DSS
EHD
EMR
EMS
E.NAZ.COL.
ENL
EPS
ERL—D
ESEERCO
EV.HAM.INC.
in the l982 Annual Report on Great Lakes research.
Abatement and Compliance Branch
Army Corps of Engineers
Acres Consulting Services Limited
Atmospheric Environment Service
Applied Earth Science Consultants Incarporated
Agriculture Canada
Ainley and Associates
American Public Works Association
Aqua Tech Environmental Consultants Inc.
Animal Research Centre
Argonne National Laboratory
Beak Consultants Limited
Bowling Green State University
Brantford Public Utilities Commission
Canadian Research Institute
Canviro Consultants Limited
Canada Centre for Inland Waters
Chicago Medical School
Clarkson College of Technology
Computer Sciences Corporation
Corpus Publishers Services Limited
Cornell University
Cranbrook Institute of Science
Case Western Reserve University
Canada Wildlife Service
Dalhousie University
Dearborn Environmental Consulting Services
Depaul University
Detroit Edison
Canada Department of Fisheries and Oceans
Canada Department of the Environment
Dofasco
Canada Department of Supply and Services
Environmental Health Directorate
Canada Department of Energy, Mines and Resources
Environmental Management Service
Eastern Nazarene College
Eldorado Nuclear Limited
Environmental Protection Service
Environmental Research Laboratory-Duluth
Empire State Electric Energy Research Carporation
Evans-Hamilton Incorporated
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FN
S
Fi
sh
an
d
Wi
ld
li
fe
Se
rv
ic
e
GE
Ge
ne
ra
l
El
ec
tr
ic
Co
mp
an
y
GL
ER
L
Gr
ea
t
La
ke
s
En
vi
ro
nm
en
ta
l
Re
se
ar
ch
La
b
GL
FC
Gr
ea
t
La
ke
s
Fi
sh
er
y
Co
mm
is
si
on
GL
FL
Gr
ea
t
La
ke
s
Fi
sh
er
y
La
b
GL
FR
B
.
Gr
ea
t
La
ke
s
Fi
sh
er
ie
s
Re
se
ar
ch
Br
an
ch
*
G0
.S
TO
.L
TD
.
Go
re
an
d
St
or
ri
e
Li
mi
te
d
GO
V.
SU
.
Go
ve
rn
or
s
St
at
e
Un
iv
er
si
ty
GR
EG
.G
EO
SC
.L
TD
.
Gr
eg
or
y
Ge
os
ci
en
ce
Li
mi
te
d
GSC
Geo
log
ica
l
Sur
vey
of
Can
ada
HR
S
Ha
rr
ow
Re
se
ar
ch
St
at
io
n
HY
D.
CO
NS
.L
TD
.
Hy
dr
ol
og
y
Co
ns
ul
ta
nt
s
Lt
d.
IE
C
In
te
rn
at
io
na
l
En
vi
ro
nm
en
ta
l
Co
ns
ul
ta
nt
s
IJ
C
In
te
rn
at
io
na
l
Jo
in
t
Co
mm
is
si
on
IL
L.
GS
.
Il
li
no
is
St
at
e
Ge
ol
og
ic
al
Su
rv
ey
IL.
INS
T.T
EC.
Ill
ino
is
Ins
tit
ute
of
Tec
hno
log
y
IN
D.
BI
O.
T.
LA
B
In
du
st
ri
al
Bi
o—
Te
st
La
bo
ra
to
ri
es
In
co
rp
or
at
ed
INF.LTD. Informetrica Ltd.
IN
ST
.A
RM
-F
RA
P.
In
st
it
ut
e
Ar
ma
nd
-
Fr
ap
pi
er
INST.PED. Institute of Pedology
IN
T.
EN
V.
CO
NS
.
In
te
rn
at
io
na
l
En
vi
ro
nm
en
ta
l
Co
ns
ul
ta
nt
s
INT
.SA
T.I
NF.
Int
egr
ate
d S
ate
lli
te
Inf
orm
ati
on
Ser
vic
es
Lim
ite
d
IND Inland Waters Directorate
KPA Ker Priestman and Associates
KU.CD. Kuhlmun Corporation
LAKEHEAD U. Lakehead University
LAVAL U. Laval University
LAW.MAT.SK.ENG. Lawler, Matusky and Skelly Engineers
LLR
S
Lar
ge
Lak
e
Res
ear
ch
Sta
tio
n
LRRI » Land Resource Research Institute
MAC.LTD. James F. MacLaren Limited
MAN.COL. Manhattan College
MCGILL U. McGill Uhiversity
McM.U. McMaster University
.MCN.AS. W.R. McNeil and Associates
MED.COL.WI. Medical College of Wisconsin
MIAMI Miami University
MI.DNR Michigan Department of Natural Resources
MINN.DNR Minnesota Department of Natural Resources
MI.PUB.H. ' Michigan Department of Public Health
* Previously known as Great Lakes Biolimnology Lab
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MOLSON'S Molson's Brewery (Ontario) Ltd.
MO.CO.PNA Monroe County Pure Water Association
MON
T.S
U.
Mon
tan
a
Sta
te
Uni
ver
sit
y
MSG Michigan Sea Grant
MSU Michigan State University
MTU Michigan Technological University
MUC Montreal Urban Community
NASA National Aeronautics and Space Administration
NHw
Nat
ion
al
Hea
lth
and
Wel
far
e C
ana
da
NOAA National Oceanic and Atmospheric Administration
NRC
Nat
ion
al
Res
ear
ch
Cou
nci
l
of
Can
ada
NNRI National Water Research Institute
NNU
Nor
thw
est
ern
Uni
ver
sit
y
NYSDEC. New York State Department of Environmental
Conversation
OMAF Ontario Ministry of Agriculture and Food
OMN
R
Ont
ari
o M
ini
str
y o
f N
atu
ral
Res
our
ces
OMOE Ontario Ministry of the Environment
OMO
EN
Ont
ari
o
Min
ist
ry
of
Ene
rgy
OMOH Ontario Ministry of Health
OMOL Ontario Ministry of Labour
ONT.H. Ontario Hydro
ORF Ontario Research Foundation
OSU Ohio State University
P&R LTD. Proctor and Redfern Limited
PHIL.AC.NAT.SC. Philadelphia Academy of Natural Sciences
POLY Polysar
PUR.U. Purdue University
QUE.H. Quebec Hydro
QUE.U. Queen's University
REG
.MU
N.O
TT.
CAR
.
Reg
ion
al
Mun
ici
pal
ity
of
Ott
awa
Car
let
on
RES.TRIA.INST. Research Triangle Institute
RESEARCH CONS. Research Consultants
RPF Roslyn Park Farms
SCIEX Sciex Incorporated
SUCB State University College of Buffalo
SUN
Y
Sta
te
Uni
ver
sit
y o
f N
ew
Wor
k
SYR.U. Syracuse University
TEX Texaco Canada
TEXAS A&M Texas A and M University
TOR Metro Toronto
3
.ALB.
.BC
.CALIF.
.CINN.
.DAY.
.DET.
.GUE.
.IL.
M
.U.MINN. ’
U.NY. "
U.OTT.
U.QUE.
usce
USDI‘
USEPA
USFDA
uses
usscs
U.TEX.
U.TOR.
UTRCA
U.TRENT
U.WAT.
U.WI.
U.WIN.
U.WO.
C
C
C
C
C
C
C
C
C
W.H.0CEAN.INST.
WI.DNR
WIEPC
WMB
WTC
YORK U.
ZENON.ENV.ENT.
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File 3000—5-ll
Dear Sir:
Re:
 
      
INTERNATIONAL JOINT COMMIcScSION
GREAT LAKES SCIENCE ADVISORY BOARD
lOO
Oue
lle
tte
Ave
nue
,
8th
flo
or,
Win
dso
r,
Ont
ari
o
N9A
6T3
February 8, l982
CO
RR
ES
PO
ND
EN
CE
(A)
:
RE
QU
ES
T
FO
R
RE
SE
AR
CH
IN
FO
RM
AT
IO
N
 
RES
EAR
CH
ACT
IVI
TIE
S
REL
ATI
NG
TO
THE
GRE
AT
LAK
ES
The
Sci
enc
e A
dvi
sor
y B
oar
d
(SA
B)
of
the
Int
ern
ati
ona
l
Joi
nt
Com
mis
sio
n
(IJ
C)
is
at
te
mp
ti
ng
to
de
te
rm
in
e
th
e
ex
te
nt
to
wh
ic
h
ex
is
ti
ng
re
se
ar
ch
pr
og
ra
ms
in
th
e
Gr
ea
t
Lak
es
bas
in
are
mee
tin
g
the
nee
ds
of
the
Gre
at
Lak
es
Wat
er
Qua
lit
y
Agr
eem
ent
.
It
is
rec
ogn
ize
d
tha
t
maj
or
age
ncy
and
ins
tit
uti
ona
l
res
ear
ch
pro
gra
ms
are
not
de-
sig
ned
to
spe
cif
ica
lly
mee
t
the
nee
ds
of
the
Agr
eem
ent
and
thi
s
rev
iew
is
not
mea
nt
to
be
cri
tic
al
of
oth
er
res
ear
ch
act
ivi
tie
s.
Rather, the purpose is to develop
suf
fic
ien
t
inf
orm
ati
on
to
ena
ble
the
Boa
rd
to
adv
ise
the
Com
mis
sio
n
of
the
sco
pe
of
on
-g
oi
ng
re
se
ar
ch
ac
ti
vi
ti
es
wh
ic
h
ar
e.
di
re
ct
ly
re
le
va
nt
to
th
e
ne
ed
s
id
en
ti
fi
ed
in
the
Agre
emen
t an
d re
quir
e co
ntin
ued
supp
ort,
and
to i
dent
ify
any
rese
arch
area
s
whi
ch
do
not
app
ear
to
be
ade
qua
tel
y
add
res
sed
.
The
SAB
has
dir
ect
ed
its
mem
ber
s a
nd
the
sta
ff
of
the
IJC
Reg
ion
al
Off
ice
to
und
ert
ake
the
tas
k
of
col
lec
tin
g
inf
orm
ati
on
on
res
ear
ch
pro
gra
ms
dir
ect
ly
rel
ate
d
to the Great Lakes.
The
sta
ff
of
the
Reg
ion
al
Off
ice
wil
l
con
tac
t
the
var
iou
s
ag
en
ci
es
,
or
ga
ni
za
ti
on
s,
and
re
se
ar
ch
la
bo
ra
to
ri
es
wh
ic
h
are
in
vo
lv
ed
in
suc
h
activities. You
r
coo
per
ati
on
in
pro
vid
ing
thi
s
inf
orm
ati
on
to
the
sta
ff
wil
l
be
appreciated.
Th
e
sp
ec
if
ic
in
fo
rm
at
io
n
wh
ic
h
we
ar
e
se
ek
in
g
fo
r
ea
ch
re
se
ar
ch
pr
oj
ec
t
includes the following:
\
l
O
‘
U
‘
l
t
h
—
J
0
o
I
n
o
a
.
Fu
nd
in
g
or
Su
pp
or
ti
ng
Ag
en
cy
/O
rg
an
iz
at
io
n
Performing Agency/Organization
Project Title
Pri
nci
pal
Inv
est
iga
tor
and
Tel
eph
one
Num
ber
Funding by Fiscal Year
Dur
ati
on
of
Pro
jec
t
(an
tic
ipa
ted
com
ple
tio
n)
and
Man
Yea
rs
Inv
olv
ed
Project Summary including:
7.l Project Outline
7.2 Anticipated Benefits
7.3
Ide
nti
fie
d B
ene
fit
s
to
Dat
e
(re
sul
ts
or
pub
lic
ati
ons
)
En
cl
os
ed
for
yo
ur
in
fo
rm
at
io
n
are
th
re
e
ty
pi
ca
l
ex
am
pl
es
of
pr
oj
ec
t
descriptions providing the type of information we seek.
You
may
inc
lud
e
any
add
iti
ona
l
inf
orm
ati
on
whi
ch
you
bel
iev
e
may
be
use
ful
.
All
inf
orm
ati
on
cou
ld
be
sen
t
by
Mar
ch
lO,
l98
2
to
Dr.
F.K
.
Fah
my,
at
the
IJC
Gr
ea
t
La
ke
s
Re
gi
on
al
Of
fi
ce
,
lO
O
Ou
el
le
tt
e
Av
en
ue
,
Wi
nd
sc
r,
On
ta
ri
o
N9
A
6T
3.
WRD/matb
Yours very truly,
w.R. Drynan
Secretary
7 Science Advisory Board
Enclosures (As Noted)
  
INTERNATIONAL JOINT COMMIoSéION
GR
EA
T
LA
KE
S
SC
IE
NL
E
AD
VI
SO
RY
BO
AR
D
lo
b
Uu
el
le
tt
e
Av
en
ue
,
8t
h
fl
oo
r,
Wi
nd
so
r,
On
ta
ri
o
N9
A
bT
3
 
 
Fi
le
30
00
—5
-l
l
Ma
y
3,
T98
2
COR
RES
PON
LER
CE
(B)
:
VER
IFI
LAT
IUN
OF
LOL
ED
Ahb
CLA
SSI
FIE
D
INF
ORM
ATI
ON
Dear Sir:
Enc
los
ed
are
cop
ies
of
a c
omp
ute
r
pri
nto
ut
of
sum
mar
ies
of
you
r
res
ear
ch
prO
jec
ts.
The
se
are
the
pr0
jec
ts
whi
ch
you
had
sen
t t
o u
s i
n r
esp
ons
e t
o a
req
ues
t
from the Science Advisory Board.
The
mat
eri
al
whi
ch
you
are
rec
eiv
ing
now
is
onl
y
a d
raf
t.
he
urg
e
you
to
rev
iew
thi
s d
raf
t c
are
ful
ly
and
mak
e
sur
e
tha
t th
e i
nfo
rma
tio
n
inc
luo
ed
is
acc
ura
te
and
acc
ept
abl
e
to
you
.
The
app
roa
ch
we
use
d t
o c
las
sif
y t
he
prO
jec
ts
and
des
cri
be
th
ei
r
ob
je
ct
iv
es
has
be
en
ap
pr
ov
ed
by
th
e
Sc
ie
nc
e
Ad
vi
so
ry
Bo
ar
d.
he
ca
nn
ot
al
te
r
the
app
roa
ch,
but
we
can
cha
nge
the
inf
orm
ati
on
to
mor
e
acc
ura
tel
y r
efl
ect
the
sco
pe
of
wor
k
and
the
obj
ect
ive
s
of
you
r
pr0
jec
ts.
The
fol
low
ing
des
cri
bes
the
app
roa
ch
whi
ch
we
fol
low
ed
to
cla
ssi
fy
you
r
projects and to describe their objectives:
Res
ear
ch
nee
os
wer
e c
las
sif
ied
acc
ord
ing
to
the
nat
ure
of
the
pro
ble
m b
ein
g
stu
die
d,
res
ear
ch
sub
jec
tgs
},
and
the
act
ivi
ty
und
er
whi
ch
thi
s p
r0j
ect
may
fi
wit
hin
the
req
uir
eme
nts
of
the
Gre
at
Lak
es
Wat
er
Qua
lit
y A
gre
eme
nt
(Ta
ble
l).
A. Research Problems
Six
sp
ec
if
ic
pr
ob
le
ms
we
re
id
en
ti
fi
ed
:
to
xi
c
or
ga
ni
cs
,
to
xi
c
me
ta
ls
,
pho
sph
oru
s,
nut
rie
nts
,
pat
hog
ens
and
the
rma
l
pol
lut
ion
(Se
cti
on
A o
f
Tab
le
l).
Eac
h
pro
ble
m
is
cou
eo
by
a c
api
tal
let
ter
,
e.g
.
A,B
,C,
D
as
ind
ica
ted
in
the
Tab
le.
1f
the
pr0
jec
t
des
cri
pti
on
ind
ica
ted
tha
t
the
pro
ble
m w
as
tox
ic
sub
sta
nce
s,
but
did
not
ind
ica
te
whe
the
r
it
was
dea
lin
g w
ith
tox
ic
met
als
or
org
ani
cs,
or
if
the
pr
Oj
ec
t
was
de
al
in
g
wi
th
ot
he
r
de
le
te
ri
ou
s
su
bs
ta
nc
es
,
e.g
.
as
be
st
os
fi
be
rs
or
chl
ori
des
,
the
n i
t w
as
cla
ssi
fie
d u
nde
r "
Con
tam
ina
nts
- g
ene
ral
" o
r w
ith
the
coo
e
letter "E".
If
the
prO
jec
t w
as
dea
lin
g w
ith
a s
pec
ifi
c p
roo
lem
whi
ch
was
not
amo
ng
the
pro
ble
ms
men
tio
ned
, f
or
exa
mpl
e c
urr
ent
mea
sur
eme
nts
,
the
n i
t w
as
cla
ssi
fie
d a
s
"Other" with a cooe letter "h".
If
the
pro
jec
t d
id
not
spe
cif
y t
he
exa
ct
nat
ure
of
the
pro
ble
m,
it
was
classified under "Unspecified" with a code letter "I".
If t
he p
roje
ct d
ealt
with
more
than
one
of t
he p
robl
ems
ioen
tifi
eo
abov
e,
then
it w
as c
lass
ifie
d un
der
"Sev
eral
".
In a
ll c
ases
, g
roup
s of
keyw
ords
were
-use
d to
identify the specific problems being investigated.
8. Research Subject
To investigate a problem, research activities may involve some or all of the
following subjects (see Section B of Table l):
  
 Ve
ri
fi
ca
ti
on
of
Co
de
d
an
d
Cl
as
si
fi
ed
In
fo
rm
at
io
n
Page 2
May 3, l982
egg:
"0" §purce_and Loading:
Det
erm
ina
tio
n
of
the
sou
rce
(s)
of
the
pro
ble
m
and
the
qua
nti
tie
s
of
pol
lut
ant
s
reaching the Great Lakes;
"l" Characteryitﬂgs:
Ide
nti
fic
ati
on
of
the
cha
rac
ter
ist
ics
of
the
pro
ble
m.
In
the
cas
e
of
a
po
ll
ut
an
t,
it
is
im
po
rt
an
t
to
kn
ow
it
s
ph
ys
ic
al
,
ch
em
ic
al
an
d
to
xi
co
lo
gi
ca
l
pr
op
er
ti
es
.
Fo
r
ex
am
pl
e,
sc
ie
nt
is
ts
fo
un
d
th
at
th
er
e
is
a
co
rr
el
at
io
n
be
tw
ee
n
th
e
st
ru
ct
ur
e
of
so
me
ch
em
ic
al
s
an
d
th
ei
r
ac
ti
vi
ty
in
th
e
en
vi
ro
nm
en
t,
inc
lud
ing
the
ir
rat
es
of
bio
acc
umu
lat
ion
and
per
sis
ten
ce
in
bio
log
ica
l
sys
tem
s;
"2" Fate and Transport:
De
te
rm
in
at
io
n
of
the
fa
te
of
th
e
po
ll
ut
an
t
in
th
e
en
vi
ro
nm
en
t
in
cl
ud
in
g
re
te
nt
io
n
of
it
s
ch
ar
ac
te
ri
st
ic
s,
th
e
in
fl
ue
nc
e
of
en
vi
ro
nm
en
ta
l
fa
ct
or
s
on
the
se
cha
rac
ter
ist
ics
,
and
its
dis
tri
but
ion
amo
ng
the
var
iou
s
com
par
tme
nts
of
th
e
en
vi
ro
nm
en
t,
i.
e.
wa
te
r,
se
di
me
nt
,
ai
r
an
d
bi
ol
og
ic
al
sy
st
em
s.
It
is
al
so
imp
0rt
ant
to
kno
w h
ow
the
sub
sta
nce
mov
es
fro
m o
ne
loc
ati
on
or
com
par
tme
nt
to
another;
"3” Environmental Impacts:
De
te
rm
in
at
io
n
of
th
e
im
pa
ct
s
of
th
e
pr
ob
le
m
on
th
e
bi
ot
ic
an
d
ab
io
ti
c
co
mp
on
en
ts
of
th
e
en
vi
ro
nm
en
t;
 
"4" Human Health Effects:
Es
ti
ma
ti
On
of
th
e
po
te
nt
ia
l
im
pa
ct
s
of
th
e
pr
ob
le
m
on
hu
ma
n
he
al
th
;
"5
"
Me
th
od
De
ve
lo
pm
en
t
an
d
Mo
de
li
ng
:
De
ve
lo
pm
en
t
of
ne
w
te
ch
ni
qu
es
an
d
me
th
od
s
to
me
as
ur
e
th
e
pr
ob
le
m,
an
d
de
ve
lo
pm
en
t
of
ma
th
em
at
ic
al
mo
de
ls
to
pr
ed
ic
t
it
s
be
ha
vi
ou
r
an
d
po
te
nt
ia
l
imp
act
on
the
env
iro
nme
nt
and
hum
an
hea
lth
;
"6" 2:122:22:
De
ve
lo
pm
en
t
of
ob
je
ct
iv
es
,
st
an
da
rd
s,
cr
it
er
ia
,
gu
id
el
in
es
an
d
re
gu
la
ti
on
s;
" 7" Easement:
De
ve
lo
pm
en
t
of
co
st
—e
ff
ec
ti
ve
ma
na
ge
me
nt
st
ra
te
gi
es
to
co
nt
ro
l
an
d/
or
al
le
vi
at
e
the problem.
C. Activity under the Agreement
we
att
emp
ted
to
rel
ate
eac
h
pro
ble
m t
o o
ne
or
mor
e o
f t
he
sev
era
l
act
ivi
tie
s
(s
ou
rc
es
)
ou
tl
in
ed
in
th
e
Ag
re
em
en
t;
fo
r
ex
am
pl
e:
at
mo
sp
he
ri
c,
dr
ed
gi
ng
,
in
du
st
ri
al
mu
ni
ci
pa
l,
sh
ip
pi
ng
,
no
n—
po
in
t,
ot
he
r,
un
sp
ec
if
ie
d,
se
ve
ra
l
(se
e
Se
ct
io
n
C
of
Ta
bl
e
l).
Th
e
in
fo
rm
at
io
n
wh
ic
h
we
re
ce
iv
ed
fr
om
th
e
va
ri
ou
s
or
ga
ni
za
ti
on
s
va
ri
ed
wi
de
ly
in
fo
rm
at
an
d
in
th
e
de
gr
ee
of
de
ta
il
pr
ov
id
ed
fo
r
ea
ch
re
se
ar
ch
pr
oj
ec
t.
Fo
r
th
e
pu
rp
os
e
of
thi
s
re
vi
ew
,
it
wa
s
es
se
nt
ia
l
to
st
an
da
rd
iz
e
th
e
fo
rm
at
an
d
to
de
ve
lo
p
a
fl
ex
ib
le
co
mp
ut
er
pr
og
ra
m
fo
r
th
e
st
or
ag
e
an
d
re
tr
ie
va
l
of
th
is
in
fo
rm
at
io
n.
9
 Verification of Coded and Classified Information
Page 3
May 3, l982
In the attached computer printouts, each project was identified by an
International Joint Commission (IJC) serial number, followed by a letter indicating
whether it is a United States project (A) or a Canadian project (C), then the
agency project number as indicated on your project description, followed by a
triple coding classification system consisting of a capital letter identifying the
problem being investigated, followed by up_tg three numbers referring to the
subject(s) being addressed and finally a small letter identifying the activity
under which the project is being conducted. For example, a project which is
dealing with the problem of toxic organics and is addressing three subjects
including fate and transport, human health effects, and method development, and is
related to pollution from industrial sources would be assigned a code of "A 245 c".
For the convenience of the reader, coding letters and numbers are also
translated into words under each project summary.
In addition to the coding system, we used a set of keywords to identify the
specific aspects of each study. These keywords may include: names of specific
pollutants under investigation; environmental components being examined, whether
water, sediment or biota; location of the study including the name of the lake, bay
or river; as well as any other specific information which might assist the Board in
its review.
The information stored in the computer also includes the name of the funding
organization, the name of the organization performing the research and the funds
allocated for the project in each fiscal year.
If you have any comments or want any changes to be made to the summaries of
your projects, please use the same system outlined above. For example, if the
project was classified as dealing with "Contaminants general", but you know that
the investigator is studying toxic metals, then please make the change
accordingly. You may include the changes on the additional copy of the computer
printout which is included for your convenience.
Please send to us your changes before May l5, l982.
If you have any questions please call Dr. Ron Drynan or myself at (5l9) 256-782l
(Cdn.) or (313) 963-9041 (U.S.).
Sincerely yours,
FKF/matb F.K. Fahmy, Ph.D.
Acting Secretary
Enclosures (As noted)
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 I
N
T
E
R
N
A
T
I
O
N
A
L
J
O
I
N
T
C
O
M
M
I
é
c
S
I
O
N
GREAT
LAKES
SCIENCE
ADVISORY
BOARD
l0t
Ouellette
Avenue,
8th
floor,
hincsor,
Ontario
NBA
6T3
  
File
3000—5—ll
August
l2,
I982
CORRESPONDENCE
(L):
VERIFICAlION
OF
RESEARCH
EXPENDITURE
Dear Sir:
In
our
previous
correspondence,
we
indicated
that
you
will
be
kept
informed
of
the
progress
being
made
by
the
Science
Advisory
Board
of
the
International
doint
Commission
on
its
review
of
Great
Lakes
research.
The
Board
has
prepared
summaries
of
research
program
descriptions
which
were
provided
by
twenty-four
research
institutions.
These
institutions
are
carrying
out
the
bulk
of
Great
Lakes
water
quality
research.
The
Board
is
aware
that
there
are
a
few
other
state
agencies
and
academic
institutions
which
are
not
included
in
this
review
that
may
undertake
some
prejects
dealing
with
the
Great
Lakes.
However,
the
intention
of
this
year's
review
was
to
concentrate
on
those
institutions
dealing
primarily
with
Great
Lakes
water quality problems.
Enclosed
is
Appendix
V
which
includes
summaries
of
current
research
efforts.
Enclosed
as
well
is
Appendix
VI
which
includes
summaries
of
historical
research
efforts.
The
latter
was
reviewed
by
the
Board
in
order
to
determine
trends
in
research
subjects
over
the
last
eight
years.
Detailed
descriptions
of
these
pr0jects
were
incluoeo
in
the
l97b
Directory
of
Great
Lakes
Research
and
Related
Activities.
As
was
indicated
to
you
before,
research
prejects
were
classified
and
coaed
according
to
research
needs
identified
by
the
Board
(Appendix
III).
Tables
2
and
3
(attached)
include
summaries
of
the
numbers
of
pr0jects
dealing
with
each
research
subject
for
the
various
research
problems,
current
and
historical,
respectively.
For
example,
there
is
a
total
of
94
current
research
prejects
addressing
the
problem
of
toxic
organics.
Eleven
of
these
projects
are
dealing
with
source
and
loading,
iorty-iive
are
dealing
with
fate
and
transport,
forty-five
dealing
with
method
development,
etc.
It
is
not
uncommon
to
find
a
project
addressing
more
than
one
subject
area.
Accordingly,
the
total
number
of
prOJects
under
the
subject
category
will
often
exceed
the
total
number
of
prejects
under
each
problem.
Tables
2
and
3
show
the
distribution
of
the
research
effort
among
the
various
problems
and
research
subjects.
Comparing
the
data
of
these
two
tables
will
Show
the
trend
in
r
e
s
e
a
r
c
h
e
m
p
h
a
s
i
s
over
the
last
eight
years.
torrent
and
historical
preject
buoget
allocations
are
respectively
documented
in
T
a
b
l
e
s
6
a
n
d
7.
Also
enclosed
are
lists
of
abbreviations
used
in
the
various
appendices
and
titles
of
all
proyects
included
in
the
inventory.
PleaSe
review
the
enclosed
material
carefully
and
contact
us
as
soon
as
pOSSible
if
you
have
any
concerns
about
the
accuracy
of
this
information.
II
  
Ve
ri
fi
ca
ti
on
of
Re
se
ar
ch
Ex
pe
nd
it
ur
e
August l2, l982
Page 2
The
Boa
rd
als
o i
s r
equ
est
ing
you
r a
ssi
sta
nce
on
two
iss
ues
, r
ese
arc
h b
udg
ets
and
the
num
ber
of
res
ear
che
rs
in
you
r
org
ani
zat
ion
.
Tab
le
l3
sum
mar
ize
s
the
num
ber
s o
f p
roj
ect
s a
nd
the
res
our
ces
all
oca
ted
for
the
se
pro
jec
ts.
Som
e o
f t
he
pr
oj
ec
t
de
sc
ri
pt
io
ns
pr
ov
id
ed
to
the
Sc
ie
nc
e
Ad
vi
so
ry
Bo
ar
d
did
no
t
in
cl
ud
e
bu
dg
et
fig
ure
s.
Tab
le
l3
sho
ws
bot
h t
he
tota
l n
umb
er
of
pro
jec
ts
und
ert
ake
n a
s w
ell
as
the
num
ber
of
pro
jec
ts
for
whi
ch
bud
get
s
wer
e
rep
ort
ed.
The
lac
k
of
com
ple
te
inf
orm
ati
on
on
res
ear
ch
bud
get
s
is
con
sti
tut
ing
a p
rob
lem
to
the
Bo
ar
d.
It
is
di
ff
ic
ul
t
to
co
mp
ar
e
re
se
ar
ch
ef
fo
rt
s
wi
th
ou
t
so
me
kn
ow
le
dg
e
of
the
bud
get
s i
nvo
lve
d.
Acc
ord
ing
ly,
the
Boa
rd
is
sol
ici
tin
g y
our
ass
ist
anc
e.
Please provide us with the following information:
(1)
Tot
al
(ng
t_d
eta
ile
d p
roj
ect
by
pro
jec
t)
bud
get
s f
or
cur
ren
t G
rea
t L
ake
s
res
ear
ch
inc
lud
ing
the
yea
rs
l98
l,
l98
2
and
est
ima
tes
of
l98
3.
If
you
fin
d d
iff
icu
lty
in
rep
ort
ing
bud
get
s
all
oca
ted
for
Gre
at
Lak
es
res
ear
ch,
pl
ea
se
re
po
rt
yo
ur
tot
al
re
se
ar
ch
bu
dg
et
and
es
ti
ma
te
ro
ug
hl
y
th
e
per
cen
tag
e o
f t
his
bud
get
use
d f
or
Gre
at
Lak
es
res
ear
ch.
  
(2)
If
pos
sib
le,
his
tor
ica
l
inf
orm
ati
on
on
tot
al
bud
get
s
bet
wee
n
l97
4-l
977
.
The
Boa
rd
rec
ogn
ize
s t
hat
it
may
be
dif
fic
ult
, i
f n
ot
eve
n i
mpo
ssi
ble
to
ob
ta
in
so
me
of
th
e
hi
st
or
ic
al
in
fo
rm
at
io
n.
Th
is
,
ho
we
ve
r,
sh
ou
ld
not
dis
cou
rag
e y
ou
fro
m p
rov
idi
ng
us
wit
h a
ny
ava
ila
ble
inf
orm
ati
on
or
rou
gh
estimates.
(3) Total research staff at your laboratory or agency.
One
more
prob
lem
requ
ires
your
assi
stan
ce.
Some
rese
arch
inst
itut
ions
have
reported total budgets including salaries and personnel related costs, such as
bene
fits
.
Othe
rs o
nly
repo
rted
oper
atin
g bu
dget
s.
To b
e co
nsis
tent
, t
he B
oard
urges
you t
o dis
tingu
ish
betwe
en t
he tw
o.
It wi
ll
be use
ful
if yo
u ca
n re
port
both
total and operating budgets.
Please incorporate your findings into the table of Resource Allocation by
Agency, which has been included for your convenience.
,Your
earl
y re
spon
se o
n th
e ab
ove
issu
es w
ill
be g
reat
ly a
ppre
ciat
ed.
You
may
also
tel
eph
one
you
r c
omm
ent
s a
nd
you
r r
epo
rte
d b
udg
ets
to
us
at (
5l9)
256
-78
2l
Canadian line, 0r (3l3) 963—904l United States line.
Sincerely yours,
FKF/matb F.K. Fahmy, Ph.D.»
Acting Secretary
Enclosures (As noted)
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 Appendix II
Research Agencies and Organizations
Providing Research Information
 
  
  
RE
SE
AR
CH
AG
EN
CI
ES
AN
D
OR
GA
NI
ZA
TI
ON
S
PR
OV
ID
IN
G
RESEARCH INFORMATION
MEQETAIEE
Brig. Genera1 Scott Smith
Division Engineer
U.S. Army Corps of Engineers
North Centra1 Division
536 S. C1ark Street
Chicago, I11inois 60605
Dr. Char1es E. Herdendorf
Sea Grant Director
Ce
nt
er
fo
r
La
ke
Er
ie
Ar
ea
Re
se
ar
ch
Ohio State University
484 w. 12th Avenue
Co1umbus, Ohio 43210
Dr. Dona1d F. Squires
Director
Sea Grant Institute
State University of New York
and Corne11 University
411 State Street
A1bany, New York 12246
Mr. Richard M. Wood
Research Specia1ist
Niagara Mohawk Power Corporation
300 Erie Bou1evard Nest
Syracuse, N.Y. 13202
Dr. S.I. Shibko
Chief, Contaminants & Natura1 Toxicants
Eva1uation Branch
Division of ToxicoIogy, HFF-159
Food and Drug Administration
Department of Human Hea1th Services
200 C. Street. s.w.
Washington, D.C. 20204
Dr. D.C. McNaught
Director
Minnesota Sea Grant Program
Professor of Eco1ogy
435 Anima1 Science/Vet. Medicine
1988 Fitch Avenue
University of Minnesota
St. Pau1, Minnesota 55108
Dr. Joseph Kutkuhn, Director
Great Lakes Fishery Laboratory
1451 Green Road
Ann Arbor, Michigan 48105
Dr. Fred Meyer, Director
Na
ti
on
a1
Fi
sh
er
y
Re
se
ar
ch
La
bo
ra
to
ry
U.S. Fish and Ni1d1ife Service
P.0. 818
2630 Fanta Reed Road
LaCrosse, WI 54601
Mr. A1fred M. Beeton
Director
Michigan Sea Grant Program
Michigan State University
Institute of Water Research
22
00
Bo
ni
st
ee
1
B
o
u1
e
va
r
d
East Lansing, Michigan 48824
Dr
.
Ro
be
rt
A.
Ra
go
tz
ki
e,
Di
re
ct
or
Se
a
Gr
an
t
In
st
it
ut
e
Pr
og
ra
m
University of Wisconsin-Madison
1
8
0
0
U
n
i
v
e
r
s
i
t
y
A
v
e
n
u
e
Madison, Wisconsin 53706
Dr. N. Jaworski, Director
En
vi
ro
nm
en
ta
1
Re
se
ar
ch
La
b.
-D
u1
ut
h
U.
S.
En
vi
ro
nm
en
ta
1
Pr
ot
ec
ti
on
Ag
en
cy
62
01
Co
ng
do
n
Bo
u1
ev
ar
d
Du1uth, Minnesota 55804
Dr. Eugene Aubert, DirectOr
NOAA/ERL
Gr
ea
t
La
ke
s
En
vi
ro
nm
en
ta
1
Re
s.
La
bo
ra
to
ry
2300 Nashtenaw Avenue
Ann Arbor, Michigan 48138
Mr. C1ifford Risiey, Jr.
Chief
Survei11ance and Research Staff
Gr
ea
t
La
ke
s
Na
ti
on
a1
Pr
og
ra
m
Of
fi
ce
U.
S.
En
vi
ro
nm
en
ta
1
Pr
ot
ec
ti
on
Ag
en
cy
536 S. C1ark Street
Chicago, I11inois 60605
Mr. Craig Kennedy
Joyce Foundation
135 South LaSa11e Street
Ch
ic
ag
o,
I1
1i
no
is
60
60
3
Mr. Randy L. Eshenroder
Se
ni
or
Sc
ie
nt
is
t
fo
r
Fi
sh
er
y
Re
so
ur
ce
s
Gr
ea
t
La
ke
s
Fi
sh
er
y
Co
mm
is
si
on
1451 Green Road
Ann Arbor, Michigan 48105
 
 2611626
Mr. E.T. Wagner, Director
Ontario Region
Inland Waters Directorate
Department of Environment
P.0. Box 5050
Bu
rl
in
gt
on
,
On
ta
ri
o
L7
R
4A
6
Dr. G.K. Rodgers
Director
National Water Research Institute
In
la
nd
Wa
te
rs
Di
re
ct
Or
at
e
Environment Canada
C
a
n
a
d
a
C
e
n
t
r
e
fo
r
In
la
nd
W
a
t
e
r
s
P.O. Box 5050
Bu
rl
in
gt
on
,
On
ta
ri
o
L7
R
4A
6
Dr
.
Ri
ch
ar
d
Th
om
as
,
Di
re
ct
or
Gr
ea
t
La
ke
s
Fi
sh
er
ie
s
Re
se
ar
ch
Br
an
ch
De
pa
rt
me
nt
of
Fi
sh
er
ie
s
an
d
Oc
ea
ns
Ca
na
da
Ce
nt
re
fo
r
In
la
nd
Wa
te
rs
P.0. Box 5050
Burlington, Ontario L7R 4A6
Mr. A.H. Lawrie
Supervisor
Research Section
Fisheries Branch
On
ta
ri
o
Mi
ni
st
ry
of
Na
tu
ra
l
Re
so
ur
ce
s
P.O. Box 50
Maple, Ontario LOJ lEO
Mr. Paul O. Foley
Coordinator
De
ve
lo
pm
en
t
&
Re
se
ar
ch
Gr
ou
p
Pollution Control Branch
On
ta
ri
o
Mi
ni
st
ry
of
th
e
En
vi
ro
nm
en
t
l35 St. Clair Avenue West
Toronto, Ontario M4V lPS
Dr. J.B. Murphy
M
e
d
i
c
a
l
C
o
n
s
u
l
t
a
n
t
Ex
tr
am
ur
al
Re
se
ar
ch
Pr
og
ra
ms
Di
re
ct
or
at
e
H
e
a
l
t
h
S
e
r
v
i
c
e
s
a
n
d
P
r
o
m
o
t
i
o
n
B
r
a
n
c
h
He
al
th
an
d
We
lf
ar
e
Ca
na
da
O
t
t
a
w
a
,
O
n
t
a
r
i
o
K
l
A
0
L
2
Mr. John L. Nowland
S
p
e
c
i
a
l
A
d
v
i
s
o
r
Resources
Agriculture Canada
Ottawa, Ontario KlA 0C5
Dr
.
Br
uc
e
E.
Ja
nk
,
Ac
ti
ng
Di
re
ct
or
W
a
s
t
e
wa
t
e
r
T
e
c
h
n
o
l
o
g
y
C
e
n
t
e
r
En
vi
ro
nm
en
ta
l
Pr
ot
ec
ti
on
Se
rv
ic
e
D
e
p
a
r
t
m
e
n
t
of
E
n
v
i
r
o
n
m
e
n
t
Ca
na
da
Ce
nt
er
fo
r
In
la
nd
Wa
te
rs
P.O. Box 5050
Bu
rl
in
gt
on
,
On
ta
ri
o
L7
R
4A
6
Dr. E. Somers
Director General
Environmental Health DirectOrate
Health & Welfare Canada
En
vi
ro
nm
en
ta
l
He
al
th
Ce
nt
re
Tunney's Pasture
Ot
ta
wa
,
On
ta
ri
o
Kl
A
OL
Z
Dr. W.R. Effer, Manager
En
vi
ro
nm
en
ta
l
St
ud
ie
s
an
d
As
se
ss
me
nt
s
Ontario Hydro
700 University Avenue
To
ro
nt
o,
On
ta
ri
o
MS
G
lX
6
l6
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Research Needs
A. REQUIRED BY THE 1978 GREAT LAKES WATER QUALITY AGREEMENT
B.
RECOMMENDATIONS OF THE SCIENCE ADVISORY BOARD
C. RECOWIENDATIONS OF THE WATER QUALITY BOARD
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ARTICL
(a)
(b)
ANNEX 3
2. (e)
 
RESEARCH NEEDS
A.
RE
QU
IR
ED
BY
TH
E
19
78
GR
EA
T
LA
KE
S
WA
TE
R
QU
AL
IT
Y
AG
RE
EM
EN
T
I
"Re
sea
rch
" m
ean
s
dev
elo
pme
nt,
dem
ons
tra
tio
n
and
oth
er
res
ear
ch
act
ivi
tie
s
bu
t
do
es
no
t
in
cl
ud
e
mo
ni
to
ri
ng
an
d
su
rv
ei
ll
an
ce
of
wa
te
r
or
ai
r
qu
al
it
y.
ARTICLE V
-_.....,__.......__
2.
Th
e
Pa
rt
ie
s
sh
al
l
us
e
th
ei
r
be
st
ef
fo
rt
s
to
en
su
re
th
at
:
Th
e
pr
in
ci
pa
l
re
se
ar
ch
fu
nd
in
g
ag
en
ci
es
in
bo
th
co
un
tr
ie
s
or
ie
nt
th
e
re
se
ar
ch
pr
og
ra
ms
of
th
ei
r
or
ga
ni
za
ti
on
s
in
re
sp
on
se
to
re
se
ar
ch
pr
io
ri
ti
es
id
en
ti
fi
ed
by
th
e
SA
B
an
d
re
co
mm
en
de
d
by
th
e
Co
mm
is
si
on
;
and
Me
ch
an
is
ms
be
de
ve
lo
pe
d
fo
r
ap
pr
op
ri
at
e
co
st
-e
ff
ec
ti
ve
in
te
rn
at
io
na
l
cooperation.
AEILEL§_ML
l.
Th
e
Pa
rt
ie
s
sha
ll
co
nt
in
ue
to
de
ve
lo
p
an
d
im
pl
em
en
t
pr
og
ra
ms
an
d
ot
he
r
me
as
ur
es
to
fu
lf
il
th
e
pu
rp
os
e
of
th
is
Ag
re
em
en
t
an
d
to
me
et
th
e
Ge
ne
ra
l
and Specific Objectives including:
re
se
ar
ch
and
ed
uc
at
io
na
l
pr
og
ra
ms
be
st
re
ng
th
en
ed
to
fa
ci
li
ta
te
in
te
gr
at
io
n
of
cu
lt
ur
al
,
bi
ol
og
ic
al
an
d
ch
em
ic
al
pe
st
co
nt
ro
l
techniques;
de
ve
lo
pm
en
t
of
cr
it
er
ia
fo
r
th
e
id
en
ti
fi
ca
ti
on
of
po
ll
ut
ed
se
di
me
nt
s;
id
en
ti
fi
ca
ti
on
of
ha
rm
fu
l
qu
an
ti
ti
es
of
ha
za
rd
ou
s
po
ll
ut
in
g
substances;
pr
og
ra
ms
to
id
en
ti
fy
ai
rb
or
ne
po
ll
ut
an
t
so
ur
ce
s
an
d
re
la
ti
ve
so
ur
ce
co
nt
ri
bu
ti
on
s,
in
cl
ud
in
g
th
e
mo
re
ac
cu
ra
te
de
fi
ni
ti
on
of
we
t
an
d
dr
y
deposition rates.
Mai
nte
nan
ce
of
a v
iab
le
res
ear
ch
pro
gra
m
to
see
k
max
imu
m
eff
ici
enc
y
an
d
ef
fe
ct
iv
en
es
s
in
th
e
co
nt
ro
l
of
ph
os
ph
or
us
in
tr
od
uc
ti
on
s
in
to
th
e
Great Lakes.
The
Par
tie
s
sha
ll
enc
our
age
res
ear
ch
to
inv
est
iga
te
adv
anc
es
in
dr
ed
gi
ng
te
ch
no
lo
gy
an
d
pa
th
wa
ys
,
fa
te
an
d
ef
fe
ct
s
of
nu
tr
ie
nt
s
an
d
contaminants of dredged materials.
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B. RECOMMENDATIONS OF THE SCIENCE ADVISORY BOARD
198) Annual Report
- sources and pathways of hazardous substances into the Great Lakes and
their environmental and human health effects (p. 7)
- methodology for determining relative bioavailability of various forms
of phosphorus (p. 2l)
- the relationship between phosphorus and biological productivity and
the movement of phosphorus through large lake ecosystems (p. 21)
- long range transport of atmospheric pollutants and their interactions
in the water, sediment and biota of large lakes (p. 33)
1980 Annual Report
— compartmentalization of hazardous substances in large lake ecosystems
p. l8
- degradation pathways for hazardous substances (p. l9)
- extent to which pollutants may be transmitted to lakes via
groundwater, for example from industrial waste disposal sites (p. 34)
-
dev
elo
pme
nt
of
met
hod
s t
o d
ete
rmi
ne
net
ben
efi
t o
f p
oll
uti
on
con
tro
l
measures (p. 55)
I979 Annual Report
- potential effects of man-made chemicals in the environment (p. vi)
-
sup
por
t f
or
res
ear
ch
pro
gra
m o
n a
cid
pre
cip
ita
tio
n a
nd
its
eff
ect
s,
as recommended by U.S. Council on Environmental Quality (l978) (p. 20
and 2l
1978 Annual Re ort
— cost-effective programs for reducing phosphorus loadings, especially
runoff from urban and agricultural lands (p. 32)
- development and verification of improved eutrophication models (p. 32)
l977 Annual Report
- studies to determine the exchange of persistent toxic materials among
the air, water, sediment and biota (p. 4)
— development of better analytical methods for identifying and
quantifying toxic organic chemicals in the environment p. 4)
— biological availability of phosphorus (p. l5)
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 ng6_Annual Report
- Report on “Great Lakes Water Quality Research Needs l976” identified
ll7
eco
log
ica
l
iss
ues
,
47
tec
hno
log
ica
l
iss
ues
and
7l
soc
ial
—
economic-political issues for which research was needed (p. 3)
l975 Annual Report
- societal impact of the ngdgphora problem (p. 6)
— ’
long
eter
m,
larg
e-sc
ale
drif
t an
d di
sper
sal
patt
erns
in t
he G
reat
Lakes (p. 7)
C. RECOMMENDATIONS OF THE WATER QUALITY BOARD
l98l Annual Report
,7 The absence of any priority or ranking of substances found in the
' Great Lakes ecosystem which have the greatest potential to adversely
affect human and environmental health. (p. 5)
- Prepare a single priority list of toxic substances in the Great Lakes
Basin for which inventory data must be developed, rank these
substances according to their potential environmental and human
health-effects,'and periodically update the list and the ranking.
p. 5, 6
- Continue efforts to develop and use structure activity correlations
and other new screening tests for toxic substances occurring in th
Great Lakes Basin. (p. 6) '
~ ~ Field monitoring and research activities be coordinated, in order to
acquire the information needed for priority setting and hazard
asseSSment. (p. 7)
— Ecosystem studies of the transport, fate, and effects of ambient
levels of toxic substances in the Great Lakes be encouraged. (p. 7)
- ' Conduct jOint field and research programs into the atmospheric
deposition of toxic substances, in order to conduct scientific
assessments and refine control strategies. (p. 7)
- Develop a common definition of hazardous waste, and develop
compatible programs to ensure the safe transpOrt and disposal of
hazardous wastes among the jurisdictions. (p. 8)
L‘iéojlmuetﬁerpr}.
- Causes of the shift in trophic conditions in take Michigan are not
fully underStood, although they might be related to the severity of
the winter of l976-77. The extent to which the phosphorus control
prograns contributed to this improvement and the permanence of this
Improvement are the subjects of additional research and monitoring.
p. l3
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 EZL/LQQVALEEQLE
l 9..8.Aneu.el_£@ect
St
ud
ie
s
at
po
we
r
pl
an
ts
ha
ve
no
t
ad
dr
es
se
d
la
ke
wi
de
im
pa
ct
s
an
d
usua
lly
sugg
est
that
impi
ngem
ent
and
entr
ainm
ent
are
insi
gnif
ican
t
co
mp
ar
ed
to
co
mm
er
ci
al
ca
tc
he
s
and
th
at
po
pu
la
ti
on
s
wil
l
co
mp
en
sa
te
for
int
ake
los
ses
.
To
dat
e,
mos
t o
f t
he
stu
die
s h
ave
bee
n c
onc
ern
ed
wi
th
th
e
lo
ca
l
ef
fe
ct
s
of
in
di
vi
du
al
pl
an
ts
ra
th
er
th
an
sy
st
em
-w
id
e
effects. (p. l9, 20)
The
rel
ati
ons
hip
bet
wee
n r
edu
cti
ons
in
pho
sph
oru
s l
oad
s f
rom
mu
ni
ci
pa
l
so
ur
ce
s
and
the
ec
os
ys
te
m
of
the
re
ce
iv
in
g
wa
te
r
is
co
mp
le
x
and
can
not
be
rea
dil
y e
val
uat
ed
by
fie
ld
mea
sur
eme
nts
.
The
re
is
in
su
ff
ic
ie
nt
in
fo
rm
at
io
n
re
la
ti
ng
fi
sh
and
pl
an
kt
on
po
pu
la
ti
on
s
to
cha
ngi
ng
pho
sph
oru
s
loa
ds.
It
is
pro
bab
le
tha
t e
nvi
ron
men
tal
cha
nge
s
ha
ve
af
fe
ct
ed
fi
sh
st
oc
ks
,
al
th
ou
gh
ot
he
r
st
re
ss
es
ar
e
pr
es
en
t
in
th
e
system. (p. 24)
Bec
aus
e o
f g
aps
in
kno
wle
dge
of
the
eut
rop
hic
ati
on
pro
ces
s,
mat
hem
ati
cal
mod
els
use
d
to
est
ima
te
lak
e r
esp
ons
es
to
cha
nge
s
in
pho
sph
oru
s l
oad
s a
re
reg
ard
ed
onl
y a
s p
lan
nin
g t
ool
s,
and
are
use
d t
o
qu
an
ti
fy
an
d
in
te
rp
re
t
th
e
mo
de
ls
wh
ic
h
ar
e
ba
se
d
on
co
ns
id
er
at
io
n
of
tot
al
pho
sph
oru
s
inc
lud
e:
the
sea
son
al
suc
ces
sio
n
of
alg
al
spe
cie
s,
wh
ic
h
is
pr
es
en
tl
y
li
mi
te
d
to
tw
o
sp
ec
ie
s;
an
d
fi
na
ll
y
th
e
qu
es
ti
on
of the bioavailability. (p. 24)
Sci
ent
ist
s h
ave
dif
fer
ent
opi
nio
ns
on
the
rea
son
s f
or
the
low
di
ss
ol
ve
d
ox
yg
en
in
th
e
La
ke
Er
ie
ce
nt
ra
l
ba
si
n.
So
me
at
tr
ib
ut
e
th
is
phe
nom
eno
n
to
the
rec
ent
inf
lue
nce
of
man
in
the
for
m o
f i
ncr
eas
ed
ph
os
ph
or
us
di
sc
ha
rg
es
.
An
ot
he
r
gr
ou
p
vi
ew
s
th
e
pr
ob
le
m
as
an
on
go
in
g
sit
uat
ion
tha
t
has
not
cha
nge
d a
ppr
eci
abl
y
ove
r
the
pas
t
20
or
30
years. (p. l3)
Lev
els
of
PCB
s
hav
e
als
o
dec
lin
ed
in
her
rin
g
gul
l
egg
s
(Ta
ble
2.2
),
as
ha
ve
le
ve
ls
of
DDE
,
DDT
,
di
el
dr
in
,
and
HCB
s.
As
so
ci
at
ed
wi
th
the
se
dec
lin
es
has
bee
n
a d
ist
inc
t
inc
rea
se
in
rep
rod
uct
ive
suc
ces
s
fro
m 0
.l5
in
l97
4
to
l.0
l
in
197
8.
Alt
hou
gh
the
eff
ect
s
of
con
tam
ina
nts
on
rep
rod
uct
ive
suc
ces
s
is
not
ful
ly
und
ers
too
d,
the
present findings are encouraging. (p. l3)
Lev
els
of
dio
xin
in
Sag
ina
w
Bay
ran
ged
fro
m
10
to
l,0
00
pg/
g
(pa
rts
per
tr
il
li
on
),
and
in
La
ke
On
ta
ri
o,
ra
ng
ed
fr
om
4.6
to
6.
5
pg
/g
.
Fur
the
r a
sse
ssm
ent
s o
f t
hes
e c
onc
ent
rat
ion
s a
nd
the
ir
env
iro
nme
nta
l
implications are required. (p. l7)
 
The
Wat
er
Qua
lit
y
Boa
rd
rec
omm
end
s
tha
t
Gov
ern
men
ts
dev
elo
p
rat
ion
al
sc
he
me
s
to
or
de
r
pr
io
ri
ti
es
fo
r
ev
al
ua
ti
ng
th
e
ri
sk
of
to
x1
c
chemicals to human health and environment. (p. l)
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 Th
e
Wa
te
r
Qu
al
it
y
Bo
ar
d
re
co
mm
en
ds
th
at
Go
ve
rn
me
nt
s
pl
ac
e
in
cr
ea
se
d
emph
asis
on r
esea
rch
and
deve
lopm
ent
of t
echn
ique
s fo
r di
spos
al
of
mun
ici
pal
slu
dge
,
inc
lud
ing
pre
tre
atm
ent
of
was
tes
ent
eri
ng
mun
ici
pal
syst
ems
and
alte
rnat
ive
tech
nolo
gy f
or d
ispo
sal
or r
euse
of w
aste
treatment by—products. (p. l)
The
Wat
er
Qua
lit
y
Boa
rd
rec
omm
end
s
tha
t
in
the
env
iro
nme
nta
l
ass
ess
men
t
of
sig
nif
ica
nt
wat
er
int
ake
s,
the
Gov
ern
men
ts
req
uir
e
an
eva
lua
tio
n
of
the
eff
ect
on
lak
ewi
de
fis
h p
opu
lat
ion
s.
(9.
l)
A r
ece
nt
pro
pos
al
by
Det
roi
t
Edi
son
for
a o
nce
-th
rou
gh
sit
e
on
the
St.
Cla
ir
Riv
er
sug
ges
ts
the
nee
d f
or
int
ern
ati
ona
l c
oop
era
tio
n i
n
the
as
se
ss
me
nt
of
the
im
pa
ct
of
suc
h
fa
ci
li
ti
es
,
pa
rt
ic
ul
ar
ly
in
vi
ew
of t
he p
roxi
mity
of t
his
faci
lity
to o
ther
s on
the
Unit
ed S
tate
s a
nd
Ca
na
di
an
sh
or
es
,
and
co
nc
er
n
th
at
ex
is
ti
ng
fa
ci
li
ti
es
ma
y
al
re
ad
y
be
affecting walleye populations. (p. 74)
_l_9__7§,i\eeuel_Repor_t_
Stan
dard
proc
edur
es
need
to b
e de
velo
ped
to a
sses
s th
e ad
diti
ve a
nd
syn
erg
ist
ic
eff
ect
s
in
rec
eiv
ing
wat
ers
of
tox
ic
mat
eri
als
fro
m
complex industrial effluents. (p. l8)
Sur
vei
lla
nce
pro
gra
ms
to
ide
nti
fy
the
pre
sen
ce
of
tox
ic
mat
eri
als
in
the environment and research programs to determine their effect on
human health were also recommended. (p. 26)
l9_7§__A.r1n.u_eLﬁeR9J:£
Continued supp0rt be given to the development of "lake effect models"
to
pro
vid
e g
uid
anc
e f
or
eut
rop
hic
ati
on
and
oth
er
pol
lut
ion
con
tro
l
programs. Further, it is recommended that increased efforts be made
to
ref
ine
the
est
ima
tes
of
pho
sph
oru
s l
oad
ing
s f
rom
the
atm
osp
her
e 7
and land drainage, and determine the fraction available for
biological growth. (p. l3)
The Board further suggests that efforts be continued toward the
further scientific development and verification of "lake effect"
mathematical models and urges the use of such models by governments
to guide the development and assessment of remedial programs.
p. 70, 7l
The economic and technical feasibility of requiring further
reductions in phosphorus content of point-source discharges be
investigated. (p. 71)
LQZQAQQILQJSQQCE
In view of the continued serious problems with dissolved oxygen
dep
let
ion
in L
ake
Eri
e,
Gov
ern
men
ts
act
ive
ly
sup
por
t c
ont
inu
ed
investigations and research into the problem as a basis for assessing
the effectiveness of remedial programs and modifying them as
required. (p. l0)
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 [
r
 That efforts continue to be made to identify the extent of, and
develop programs for, the control of pollution from combined sewer
overflows. (p. ll)
12 3 Annual Report
The need for data on the levels and effects of a variety of
persistent contaminants in the Great Lakes environment has become
increasingly evident in recent years. Most State and Provincial
environmental agencies have responded to this need by instititing
surveillance programs to monitor levels of mercury, chlorinated
hydrocarbons and their residues, and more recently, PCBs in the
water, sediment and biota of the Great Lakes. (p. 35)
Additional research is necessary to determine the environmental
significance of observed levels of PCBs in the biota and to evaluate
human health implications. (p. 38)
Considerable research, particularly in the field of pulp and paper,
is being conducted across Canada and elsewhere, and the Ministry is
monitoring this work.
Technology for the control of toxicity in
paper mill effluents is still lacking. (p. 73)
Pollution via overflows from combined storm and sanitary sewers
continues to be a major problem in the Great Lakes. (p. 83)
Because of very high cost of controlling combined sewer discharges by
existing methods such as sewer separation, little emphasis has been
placed on this problem in the past.
However, active research
programs are underway which will more adequately define the scope of
the problem, and lead to the development of the most economical
methods of control and/0r elimination. (p. 83)
25
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 r
u
m
p
”
,
CL
AS
SI
FI
CA
TI
ON
AN
D
CO
DI
NG
SY
ST
EM
OF
RE
SE
AR
CH
PR
OJ
EC
TS
Th
e
fo
ll
ow
in
g
de
sc
ri
be
s
th
e
ap
pr
oa
ch
us
ed
to
cl
as
si
fy
Gr
ea
t
La
ke
s
re
se
ar
ch
pr
oj
ec
ts
an
d
to
de
sc
ri
be
th
ei
r
ob
je
ct
iv
es
:
Re
se
ar
ch
ne
ed
s
we
re
cl
as
si
fi
ed
ac
co
rd
in
g
to
th
e
na
tu
re
of
th
e
pr
ob
le
m
be
in
g
st
ud
ie
d,
re
se
ar
ch
_§
ub
je
ct
hl
,
an
d
th
e
ac
ti
vi
ty
un
de
r
wh
ic
h
ea
ch
pr
oj
ec
t
ma
y
fi
t
wi
th
in
th
e
re
qu
ir
em
en
ts
of
th
e
Gr
ea
t
La
ke
s
Wa
te
r
Qu
al
it
y
Ag
re
em
en
t
(Table l).
 
A. Research Problems
Si
x
sp
ec
if
ic
pr
ob
le
ms
we
re
id
en
ti
fi
ed
:
to
xi
c
or
an
ic
s,
to
xi
c
me
ta
ls
,
ph
os
ph
or
us
,
nu
tr
ie
nt
s,
pa
th
og
en
s,
an
d
th
er
ma
l
di
sc
ha
rg
es
TS
ec
ti
on
A
of
Ta
bl
e
1)
.
Ea
ch
of
th
es
e
pr
ob
le
ms
is
co
de
d
by
a
ca
pi
ta
l
le
tt
er
,
e.
g.
A,
B,
C,
D,
as
in
di
ca
te
d
in
th
e
ta
bl
e.
If
th
e
pr
oj
ec
t
de
sc
ri
pt
io
n
in
di
ca
te
d
th
at
th
e
pr
ob
le
m
wa
s
to
xi
c
su
bs
ta
nc
es
,
bu
t
di
d
no
t
in
di
ca
te
wh
et
he
r
it
wa
s
de
al
in
g
wi
th
to
xi
c
me
ta
ls
or
or
ga
ni
cs
,
or
if
th
e
pr
oj
ec
t
wa
s
de
al
in
g
wi
th
ot
he
r
de
le
te
ri
ou
s
su
bs
ta
nc
es
,
e.
g.
as
be
st
os
fi
be
rs
or
ch
lo
ri
de
s,
th
en
it
wa
s
cl
as
si
fi
ed
as
"C
on
ta
mi
na
nt
s
-
ge
ne
ra
l"
wi
th
th
e
co
de
le
tt
er
"E
".
If
th
e
pr
oj
ec
t
wa
s
de
al
in
g
wi
th
a
sp
ec
if
ic
pr
ob
le
m
wh
ic
h
wa
s
no
t
am
on
g
th
e
pr
ob
le
ms
me
nt
io
ne
d,
fo
r
ex
am
pl
e
cu
rr
en
t
me
as
ur
em
en
ts
,
th
en
it
wa
s
cl
as
si
fi
ed
as
"O
th
er
"
wi
th
a
co
de
le
tt
er
"H
".
If
th
e
pr
oj
ec
t
de
sc
ri
pt
io
n
di
d
no
t
sp
ec
if
y
th
e
ex
ac
t
na
tu
re
of
th
e
pr
ob
le
m,
it
wa
s
cl
as
si
fi
ed
un
de
r
"U
ns
pe
ci
fi
ed
"
wi
th
a
co
de
le
tt
er
"I
".
If
th
e
pr
oj
ec
t
de
al
t
wi
th
mo
re
th
an
on
e
of
th
e
pr
ob
le
ms
id
en
ti
fi
ed
ab
ov
e,
th
en
it
wa
s
cl
as
si
fi
ed
as
"S
ev
er
al
".
In
al
l
ca
se
s,
gr
ou
ps
of
ke
yw
or
ds
we
re
us
ed
to
id
en
ti
fy
th
e
sp
ec
if
ic
pr
ob
le
ms
be
in
g
in
ve
st
ig
at
ed
.
B. Besearch_§ubject
To
in
ve
st
ig
at
e
a
pr
ob
le
m,
re
se
ar
ch
ac
ti
vi
ti
es
ma
y
in
vo
lv
e
so
me
0r
al
l
of
th
e
fo
ll
ow
in
g
su
bj
ec
ts
(s
ee
Se
ct
io
n
B
of
Ta
bl
e
l)
:
9.94:
" “ EasteeeLdJ-esdins
De
te
rm
in
at
io
n
of
th
e
so
ur
ce
(s
)
of
th
e
pr
ob
le
m
an
d
th
e
qu
an
ti
ti
es
of
th
e
po
ll
ut
an
ts
re
ac
hi
ng
th
e
Gr
ea
t
La
ke
s;
"l" Characteristics
Fﬁ
ii
tf
fﬁ
fa
ti
oﬁ
—o
f
th
e
ch
ar
ac
te
ri
st
ic
s
of
th
e
pr
ob
le
m.
In
th
e
ca
se
of
a
po
ll
ut
an
t,
it
is
im
po
rt
an
t
to
kn
ow
it
s
ph
ys
ic
al
,
ch
em
ic
al
an
d
to
xi
co
lo
gi
ca
l
pr
op
er
ti
es
.
Fo
r
ex
am
pl
e,
sc
ie
nt
is
ts
fo
un
d
th
at
th
er
e
is
a
co
rr
el
at
io
n
be
tw
ee
n
th
e
st
ru
ct
ur
e
of
so
me
ch
em
ic
al
s
an
d
th
ei
r
ac
ti
vi
ty
in
th
e
en
vi
ro
nm
en
t,
in
cl
ud
in
g
th
ei
r
ra
te
s
of
bi
oa
cc
um
ul
at
io
n
an
d
pe
rs
is
te
nc
e
in
bi
ol
og
ic
al
sy
st
em
s;
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"2" Fate and Transport
DEterminatiﬁi—of.fhe fate of the pollutant in the environment
including retention of its characteristics, the influence of
environmental factors on these characteristics and its distribution
among the various compartments of the environment, ie. water,
sediment, air and biological systems. It is also important to know
how the substance moves from one location or compartment to another;
"3" Environmental Impacts
Determination of the impacts of the problem on living and non—living
components of the environment;
 
"4” Human Health Effects
Estimation of the potential impacts of the problem on human health;
"5“ Method Development and Modeling
Development of new techniques and methods to measure the problem, and
development of mathematical models to predict its behaviour and
potential impact on the environment and human health;
"6" Criteria:
Development of objectives, standards, criteria, guidelines and
regulations;
"7" Made were:
Deve opment of cost-effective management strategies to control and/or
alleviate the problem. i
 
C. Activity Under the Agreement
An attempt was made to relate each problem to one or more of the
several activities (sources) outlined in the Agreement, for example
atmospheric, dredging, municipal, shipping, non-point, other, unspecified,
several (see Section C of Table l).
In the attached computer printouts, each project was identified by an
International Joint Commision (IJC) serial number, followed by a letter
indicating whether it is a United States project (A) or a Canadian project
(C), then the agency project number as indicated on each project description,
For only current research and by page number as it corresponds to the l976
Research Directory for historical research, followed by a triple coding
classification system consisting of a capital letter identifying the problem
being investigated, followed by up to three numbers referring to the
subject(s) being addressed and finally a small letter identifying the activity
under which the project is being conducted. For example, a project which is
dealing with the problem of toxic Organics and is addressing three subjects
including fate and transport, human health effects, and method development,
and
is related to pollution from industrial
sources would be assigned a code
0 “A 245 c".
For the convenience of
the reader,
coding letters and numbers are also
translated into words under each project summary.
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 In
add
iti
on
to
the
cod
ing
sys
tem
,
a s
et
of
key
wor
ds
was
use
d
to
ide
nti
fy
the
spec
ific
aspe
cts
of e
ach
stud
y.
Thes
e ke
ywor
ds m
ay
incl
ude:
name
s o
f
sp
ec
if
ic
po
ll
ut
an
ts
und
er
in
ve
st
ig
at
io
n;
en
vi
ro
nm
en
ta
l
co
mp
on
en
ts
be
in
g
exa
min
ed,
whe
the
r w
ate
r,
sed
ime
nt
or
bio
ta;
loc
ati
on
of
the
stu
dy
inc
lud
ing
the
nam
e
of
the
lak
e,
bay
or
riv
er;
as
wel
l
as
any
oth
er
spe
cif
ic
inf
orm
ati
on
which might assist the Board in its review.
Th
e
in
fo
rm
at
io
n
st
or
ed
in
th
e
co
mp
ut
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Appendix VI
Historical Research Activities
in the Great Lakes
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S E R I A L P R O J E C T P E R F O R M I N G
N U M B E R N U M B E R O R G A N I Z A T I O N * T I T L E O F P R O J E C T
T 6 3 C 5 0 6 N W R I C o a s t a l E x c h a n g e / T r a n s p o r t M o d e l
T 6 4 C 5 0 8 N W R I V e r t i c a l l y P r o f i l i n g C u r r e n t M e t e r a n d
T e m p e r a t u r e S e n s o r ( G V A P S )
T 6 5 C 5 0 9 N N R I W a t e r M o v e m e n t s i n t h e C e n t r a l B a s i n o f
L a k e E r i e , P h a s e I I I
T 6 6 C 5 T 0 N W R I L a k e O n t a r i o P h y s i c a l L i m n o l o g y S t u d i e s
T 6 7 C 5 T T N W R I , G L F R B A s s e s s m e n t o f t h e P r e s e n t S u r v e i l l a n c e
P r o g r a m a n d F u t u r e S t r a t e g y
T 6 8 C 5 4 0 N N R I S p e c t r o - O p t i c a l M o d e l i n g a n d
A p p l i c a t i o n s t o W a t e r R e s e a r c h
T 6 9 C 5 4 T N N R I P o l l u t a n t T r a n s p o r t T h r o u g h P o r o u s M e d i a
T 7 0 C 5 7 2 N W R I W a t e r Q u a l i t y D a t a B a s e A d m i n i s t r a t i o n
l 7 l C 5 7 3 - 5 7 4 N N R I l . N W R I B r a n c h R e s e a r c h S u p p o r t - D a t a
M a n a g e m e n t
2 . N o n — N W R I B r a n c h R e s e a r c h
P r o g r a m m i n g S u p p o r t
T 7 2 C 5 7 6 N W R I G e n e r a l P u r p o s e T h r e e D i m e n s i o n a l
G r a p h i c s S o f t w a r e D e v e l o p m e n t
T 7 3 C 5 9 9 N N R I A P S D - C a p i t a l P r o c u r e m e n t
T 7 4 C 6 T 4 N W R I T o P r o v i d e C o n f i r m a t i o n a n d
I d e n t i f i c a t i o n o f P r i o r i t y P o l l u t a n t s
i n t h e G r e a t L a k e s B a s i n b y H R G C / M S
T 7 5 C 6 T 5 N W R I M e t h o d s D e v e l o p m e n t a n d I d e n t i f i c a t i o n
o f P e r s i s t e n t C o n t a m i n a n t s i n t h e G r e a t
L a k e s B a s i n
T 7 6 C 6 T 9 N N R I D i o x i n s a n d B e n z o f u r a n s M e t h o d o l o g y
T 7 7 C 6 2 7 N W R I M i c r o b i a l T e s t i n g f o r M u t a g e n s
T 7 8 C 6 2 8 N W R I B a c t e r i o l o g i c a l W a t e r Q u a l i t y
S u r v e i l l a n c e L o w e r L a k e s
T 7 9 C 6 5 3 N W R I I J C Q u a l i t y A s s u r a n c e S t u d y
* s e e A b b r e v i a t i o n s
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I J C O R G A N I Z A T I O N
S E R I A L P R O J E C T P E R F O R M I N G
N U M B E R N U M B E R O R G A N I Z A T I O N * . T I T L E O F P R O J E C T
1 8 0 C 6 7 0 N W R I C o m p u t e r S e r v i c e s f o r W a t e r M a n a g e m e n t
R e s e a r c h
1 8 1 C 2 2 E H C D r i n k i n g W a t e r
1 8 2 C 2 3 E H C E n v i r o n m e n t a 1 C r i t e r i a
1 8 3 C 2 4 E H C P r e d i c t i v e T o x i c o 1 o g y
1 8 4 C 2 5 E H C 0 c c u p a t i o n a 1 T o x i c o 1 o g y
1 8 5 C 2 6 E H C E n v i r o n m e n t a 1 H e a 1 t h S u r v e y s
1 8 6 C 2 7 E H C P e s t i c i d e s
1 8 7 C 2 8 E H C L o n g R a n g e T r a n s p o r t o f A i r P o 1 1 u t a n t s
1 8 8 C 0 2 9 / 0 1 W T C , A C B B i o 1 o g i c a 1 N - R e m o v a 1 — I n d u s t r i a 1 W a s t e s
1 8 9 C 0 2 W T C T r e a t m e n t o f A q u e o u s W a s t e s f r o m C o a 1
G a s i f i c a t i o n a n d C o a 1 L i q u e f a c t i o n
P r o c e s s e s
1 9 0
C
8 1 - 2 4 / 0 4
U . B C
C h a r a c t e r i z a t i o n
a n d
T r e a t m e n t
o f
L a n d f i 1 1 L e a c h a t e
1 9 1 ‘ C 8 1 - 2 0 / 0 5 W T C , C A N V I R O B i o a v a i 1 a b 1 e P h o s p h o r u s i n M u n i c i p a 1
W a s t e w a t e r s
1 9 2 C 7 9 - 2 7 / 0 6 / 0 7 W T C , C A N V I R O A n a e r o b i c T r e a t m e n t o f H i g h S t r e n g t h
W a s t e s
1 9 3 C 0 9 W T C , G O . S T O . L T D . D y n a m i c O p e r a t i o n o f A n a e r o b i c P a c k e d
B e d R e a c t o r s ( A P B R )
1 9 4 C 0 8 W T C A s s e s s m e n t o f A n a e r o b i c D o w a n o w
B i o f i 1 m R e a c t o r s f o r F o o d P r o c e s s i n g
W a s t e s
1 9 5 C 8 0 — 1 1 / 1 0 R P F , C A N V I R O T h e r m o p h i 1 i c A n a e r o b i c F e r m e n t a t i o n o f
F e e d L o t W a s t e s
1 9 6 C 7 8 ~ 9 / 1 1 I E C M i x i n g R e q u i r e m e n t s f o r A n a e r o b i c
D i g e s t e r s
1 9 7 C
0 8 2 / 1 3
W T C
P r o c e s s
C o n t r o 1
o f t h e
A c t i v a t e d
S 1 u d g e
S y s t e m
1 9 8 C 1 8 U . B C C o n t r o 1 o f B i o 1 o g i c a 1 P h o s p h o r u s
R e m o v a 1 P r o c e s s e s
* s e e A b b r e v i a t i o n s
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I J C O R G A N I Z A T I O N
S E R I A L P R O J E C T P E R F O R M I N G
N U M B E R N U M B E R 0 R G A N I Z A T I O N *
1 9 9 C 8 0 - 1 2 / 1 2 N T C
2 0 0 C 8 0 - 1 4 / 3 4 N T C
2 0 1 C 8 0 - 1 5 / 3 5 N T C
2 0 2 C 0 3 6 A / 3 6 N T C
2 0 3 C 0 3 8 / 3 8 W T C
2 0 4 C 3 9 W T C , D E A R B O R N
2 0 5 C 4 0 N T C
2 0 6 C 8 1 — 2 / 4 2 N T C
2 0 7 C 8 1 - 3 / 4 3 H T C
2 0 8 C 8 1 - 4 / 4 4 N T C
2 0 9 C 8 1 - 5 / 4 5 N T C , D E A R B O R N
2 1 0 C 8 1 - 6 / 4 6 W T C
2 1 1 C 8 1 - 7 / 4 7 N T C
2 1 2 C 8 1 - 8 / 4 8 N T C , C A N V I R O
2 1 3 C 1 6 N T C
2 1 4 C 0 6 9 / 6 9 W T C
*
s e e A b b r e v i a t i o n s
2 3 2
T I T L E O F P R O J E C T
D e s i g n V a r i a b T e s a n d O p e r a t i n g
S t r a t e g i e s f o r S e c o n d a r y C T a r i f i c a t i o n
T o x i c s I n d e n t i f i c a t i o n a n d M o b i T i t y i n
S T u d g e s ( T I M I S )
P r o c e s s E v a T u a t i o n o f C o m p u t e r A i d e d
D e s i g n s ( P E C A D )
M e c h a n i s m s A f f e c t i n g C h e m i c a l
C o n d i t i o n i n g o f S e w a g e S T u d g e s
L e a c h a b i T i t y o f R a d i o a c t i v e
C o n s t i t u e n t s f r o m U r a n i u m M i n e T a i T i n g s
P o w e r G e n e r a t i o n - C h a r a c t e r i z a t i o n a n d
D i s p o s a T O p t i o n s f o r F G D R e s i d u e s
P o w e r G e n e r a t i o n : C h a r a c t e r i z a t i o n a n d
D i s p o s a T O p t i o n s f o r F B C R e s i d u e s
P o w e r G e n e r a t i o n : C o n t a m i n a n t U p t a k e
i n R e c i r c u i a t i n g A s h T r a n s p o r t S y s t e m s
E n v i r o n m e n t a i I m p a c t o f R a w S e w a g e
S T u d g e I n c o r p o r a t i o n i n t o A g r i c u T t u r a T
S o i T
T o x i c s I m m o b i T i z a t i o n i n S T u d g e s b y
S o T i d i f i c a t i o n ( T I S S )
C o s t E f f e c t i v e T o x i c s C o n t r o T v i a
I n c i n e r a t i o n
A p p T i c a t i o n o f S T u d g e T r e a t m e n t a n d
U t i T i z a t i o n T e c h n o i o g y
F a t e o f T r a c e O r g a n i c s i n S T u d g e
A p p T i e d t o L a n d
E f f e c t o f S T u d g e C o n d i t i o n i n g /
P r o c e s s i n g o n T o x i c M o b i l i t y
A s s e s s m e n t o f E n e r g y S a v i n g b y
M a n i p u T a t i o n o f A e r a t i o n C o n t r o T
V a r i a b T e s
P / C R e m o v a T o f R a d i u m - 2 2 6
 
 
  
  
* s e e A b b r e v i a t i o n s
I J C O R G A N I Z A T I O N
S E R I A L P R O J E C T P E R F O R M I N G
N U M B E R N U M B E R O R G A N I Z A T I O N *
2 1 5 C 7 9 - 4 / 7 ] W T C
2 1 6 C 8 0 - 7 / 7 3 W T C
2 1 7 C 8 1 - 3 0 / 7 4 W T C , M U C
2 1 8 C 8 1 - 3 4 / 7 5 N T C
2 1 9 C 7 8 W T C
2 2 0 C 7 9 W T C
2 2 1 C 8 0 W T C
2 2 2 C 0 6 0 / 8 1 N T C , C A N V I R O , K P A
2 2 3 C 8 0 - 1 0 / 3 7 W T C
2 2 4 — C l 7 W T C
2 2 5 C 8 1 - 9 / 4 9 N T C , D E A R B O R N
2 2 6 C 7 8 — 1 0 / 7 0 W T C
2 2 7 C 7 9 - 5 / 7 2 W T C , Z E N O N
2 2 8 C 7 9 - 2 2 W T C
2 2 9 C 0 3 4 C E W T C
2 3 0 C 7 8 - 7 W T C , M O L S O N ' S
2 3 1 C 8 1 - 2 1 / 0 3 W T C
2 3 3
 
T I T L E O F P R O J E C T
U r a n i u m M i n e E f f l u e n t T r e a t m e n t
T e c h n o l o g i e s
R e m o v a l o f C o l l o d i a l S o l i d s f r o m I r o n
M i n e E f f l u e n t s
P h y s i c a l / C h e m i c a l P r o c e s s D e v e l o p m e n t
S t u d i e s — M o n t r e a l U r b a n C o m m u n i t y ( M U C )
D i s i n f e c t i o n o f M u n i c i p a l E f f l u e n t s
C o a l M i n e / P r e p P l a n t - N a s t e w a t e r
S t u d i e s
U r a n i u m M i n e E f f l u e n t T r e a t m e n t
T e c h n o l o g i e s - R e g u l a t i o n D e v e l o p m e n t
U r a n i u m M i n e E f f l u e n t T r e a t m e n t
T e c h n o l o g i e s — S c a l e - U p o f a R a d i u m - 2 2 6
R e m o v a l P r o c e s s
G o l d M i n i n g I n d u s t r y
S l u d g e A p p l i c a t i o n C a s e H i s t o r i e s
D e v e l o p m e n t o f P r o t o c o l s t o E v a l u a t e
t h e I n t e g r i t y o f O n l i n e I n s t r u m e n t a t i o n
i n W a s t e w a t e r T r e a t m e n t P l a n t s
P C P C o n t r o l T e c h n o l o g y
W a t e r P o l l u t i o n C o n t r o l T e c h n o l o g y f o r
P o w e r G e n e r a t i o n F a c i l i t i e s
S p e c i f i c C o n t a m i n a n t s R e m o v a l
T e c h n o l o g i e s f o r I n d u s t r i a l E f f l u e n t s
B i o l o g i c a l O x i d a t i o n o f T h i o s a l t s -
B r u n s w i c k M i n i n g & S m e l t i n g
D i s p o s a l o f C h e m i c a l S l u d g e s o n L a n d :
L y s i m e t e r S t u d i e s
D e e p S h a f t P r o c e s s P e r f o r m a n c e
E v a l u a t i o n
F a t e o f T o x i c C h e m i c a l s i n B i o l o g i c a l
T r e a t m e n t S y s t e m s
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I J C O R G A N I Z A T I O N
S E R I A L P R O J E C T P E R F O R M I N G
N U M B E R N U M B E R O R G A N I Z A T I O N *
2 5 1 C 0 3 0 G L F R B
2 5 2 C 0 6 5 G L F R B , G L F C
2 5 3 C 0 7 1 G L F R B
2 5 4 C 9 9 3 0 0 0 N T . H .
2 5 5 C 9 9 3 1 5 0 N T . H .
2 5 6 C 9 9 3 1 6 0 N T . H .
2 5 7 C 9 9 3 5 3 0 N T . H .
2 5 8 C 9 9 3 5 5 0 N T . H .
2 5 9 C 9 9 3 5 8 0 N T . H .
2 6 0 C 9 9 3 6 0 0 N T . H .
2 6 1 C 9 9 3 6 5 0 N T . H .
2 6 2 C 9 9 3 6 6 0 N T . H .
2 6 3 C 9 9 3 6 7 0 N T . H .
2 6 4 C 9 9 3 6 9 0 N T . H .
2 6 5 C 9 9 3 7 1 0 N T . H .
2 6 6 C 9 9 3 7 2 0 N T . H .
2 6 7 C 8 9 3 7 3 0 N T . H .
2 6 8 C 9 9 3 7 4 0 N T . H .
2 6 9 C 9 9 3 7 6 A C R E S , O N T . H .
2 7 0 C 9 9 3 7 7 0 N T . H .
2 7 1 C 9 9 3 7 8 0 N T . H .
*
s e e A b b r e v i a t i o n s
2 3 5
T I T L E O F P R O J E C T
J o i n t R e s e a r c h - S S M a n d O t h e r s
A d a p t i v e E n v i r o n m e n t a ] A s s e s s m e n t
W o r k s h o p s
P r o d u c t i o n o f P h y t o p i a n k t o n a n d
I n v e r t e b r a t e s i n S o u t h B a y , L a k e H u r o n
( f o r m e r I y B e n t h i c M a c r o i n v e r t e b r a t e
P r o d u c t i o n D y n a m i c s )
L a k e v i e w T G S M o b i T e M o n i t o r i n g
C h I o r i n e P l u m e A n a I y s i s
A e r o s o I a n d P r e c i p i t a t i o n M o n i t o r i n g
N a n t i c o k e T G S T e m p e r i n g E I i m i n a t i o n
S u b m e r g e d I n t a k e S c r e e n i n g
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